Rapid penetration of small customized wireless devices and enormous growth of wireless communication technologies have already set the stage for large-scale deployment of wireless sensor networks. Offering precise quality of service (QoS) for multimedia transmission over sensor networks has not received significant attention. However offering some better QoS for wireless multimedia over sensor networks raises significant challenges. In this paper, we propose an adaptive Cross-Layer multi-channel QoS-MAC protocol to support energy-efficient, high throughput, and reliable data transmission in Wireless Multimedia Sensor Network (WMSNs). Our proposed protocol uses benefit of TDMA and CSMA/CA to adaptively assign channels and timeslots to active multimedia sensor nodes in clusters. Simulations show that the proposed system achieves the performance objectives of WMSNs with increased network throughput at the cost of a small control and energy overhead.
Introduction
The main component of wireless (multimedia) sensor network, are the sensor nodes, which are small in size, capable of self-organizing, sensing, processing data and communicating with other nodes. The availability of inexpensive hardware such as CMOS cameras and microphones that can ubiquitously capture multimedia content from the environment has fostered the development of Wireless Multimedia Sensor Networks [1], i.e., networks of wirelessly interconnected devices that can retrieve video and audio streams, images, and scalar sensor data.
The major objectives behind the research and deployment of sensor networks [2] lie in the following two broad aspects: 1) Event detection and possible data acquisition by sensing, data processing and communication through node coordination and data transmission [3, 4] to the sink or to the interested user.
2) Conservation of energy [5] to maximize the post deployment, active lifetime of individual sensor nodes and the overall network. The reason is that replenishing the energy of sensor nodes by battery-replacement is clearly not feasible for a large network consisting of hundreds of nodes. Moreover, wireless sensors are often deployed in an area which is in-approachable to humans and away from any sustained power-supply.
On the other hand, today's wireless communication is a gradually changing paradigm from its existing voice-alone services to a new world of real-time audio-visual applications.
This ever-increasing popularity of multimedia applications has already started penetrating the domain of wireless sensor networks-thereby giving birth to the new terminology wireless multimedia sensor networks [6] .
Video surveillance, telemedicine and traffic-control are going to be the killer-applications of these emerging WMSNs. While the need to minimize the energy consumption has driven most of the existing research in wireless sensor networks, these new applications require the sensor network paradigm to be re-investigated in view of application-specific quality of service (QoS).
A quick look into the existing MAC protocols for sensor networks reveals that lack of standardization and application-specific diverse requirements has deprived wireless sensor networks from having a single de-facto standard MAC protocol. Most of the existing MAC protocols for wireless sensor networks can be divided into two categories: 1) time division multiple access (TDMA)-based and 2) carrier sense multiple access (CSMA) based with (possible) collision avoidance (CA) [7] .
TDMA protocols have a natural advantage of colli-
